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The function of the thus described valve is as follows: I claim: 

The winding 282 is connected to the control unit 26 (FIG. 1. A charge control apparatus for a reciprocating internal 

1). The valve is normally open due to the biasing action of combustion engine, the reciprocating internal combustion 

the spring 290. In connection with the energization of the engine having at least one cylinder in which a piston is 

winding 282 with corresponding electrical energy, the valve 5 reciprocably moved by a crankshaft, the cylinder having at 

member is moved as seen in FIG. 9 upwardly into a position least one intake conduit and an intake valve which opens and 

in which the discs 278 are disposed within the valve open- closes the intake conduit as a function of the rotation of the 

ings 272 and a through flow of fluid through the valve crankshaft and having at least one outlet conduit and an 

openings is blocked. As can be seen, there occurs in the outlet valve which opens and closes the outlet conduit as a 

closed position of the valve if, for example, an overpressure 10 function of the rotation of the crankshaft, the charge control 

exists from the left of the valve, that this overpressure acts apparatus comprising: 

on the topmost and third topmost discs such that the valve a rotary disc valve disposed in the intake conduit 

member is biased downwardly, whereby, in contrast, the upstream of the intake valve, the rotary disc valve 

overpressure is exerted against the bottommost and third having a rotatable member ratably mounted in a hous- 

bottommosl discs to bias the valve member upwardly, is i ng an( j connected to an electric motor operable to 

whereupon the valve member in totality is in force equilib- move the rotatable member between a position in 

rium independent of the pressure difference. WD i c h the rotatable member closes the intake conduit 

An advantage which is realized with the depicted valve is and a position in which the rotatable member permits 

that it can be moved in an unusually rapid manner from the fl ow along tn e intake conduit to the intake valve; and 

closed position into the open position and vice versa, 20 a mn]m{ ^ for conlrollin the alion of lhc dectric 

whereby a precise control is possible with the least possible motor ^ fi Qf (he engjne performance demand 

osso ow. .ft*-*. indicated by an engine performance demand element to 

to a preferred configuration, the shaft 276 * connected .hereby effed movemeQt of the rotatable member of .he 

with a posifon sensor 291. lUis posmon senso, 291 delivers ^sc valve such .hat the elosing time point of .he 

"formation concerning the exact mstantaneous position of 25 disc va|ve „ which the ro , alab|e member c]oses 

the shaft 276 or, respectively, .he discs 278. The control unit flow throu ^ , he imake ^ fa incrcasingly 

26 controls he enetgtzahon through the winding 282 such ^ ^ . f (he ^ va , ye ■ J 

.ha. the real time position of the valve body (276, 278) ^ of ^creasing eng T ne performance demands, 

corresponds at every Ume poun of the movement sequence 2 A ch CODtn)| de W\ccording to daim x and 

intervals to the presenbed positions programmed mlo the 30 fur(her ^ , 1oaSaB slifr and ^ conDection 

control unit. In this manner it ,s ensured that .he filling „ for imerconnecli lhe rala|able member and lhe 

amount is the same per cylinder in multiple cylinder motors electric motor 

per unit control time. . 3. A charge control device according to claim 1 wherein 

It is to be understood that the electromagnetic actuation ^ eleclric & motor includes a ma ,£ pole rolor and th e 

can be varied in different ways wherein, for example, the 35 rotatab , e mcmbcr and ^ declric ^ m confi d t0 

cylindrical addition 280 is configured as a magnetic anchor e wim 0Qe anQlher „ aQ eleclromagnclic rotalional 

without its own winding, Hie illustrated embodiment (voice u ^ 

coil) has the advantage of much less magnetic attraction. 4 ' A c „ contro , devjce accordj lQ c|aim l wherei „ 

The valve member can be altered together with the separa- ^ electric motor which indudes a m f ie fie(d ^ 

uon wall such that it opens or closes the valve openings by 40 aod ^ housin c( form elcclroma uc 

a 90° turn thereof. rotational unit 

The valve shown in FIG. 9 can be used instead of the - A . „„.'^„ t . . ■ mMk , . . , . . 

„. 5. A charge control device according to claim 1 wherein 

valve of afore-desenbed embodiments so that the functional ^ ^ includes lw0 mtake each havin a 

advantages associated with the invention can also be rcspcctivc inlake valve associatc d therewith, a rotary disc 

achieved with this configuration. The closing time point of 45 va] £ fa d - d fa each imake condui and each ^ disc 

the valve is set increasingly ahead of the closing time point valve fa connected t0 a ate mom for indcpendem 

of the intake valve m dependence upon decreasing perfor- of me disc ^ 

mance demands The opening time point is accommodated 6 A cfa CQn{Iol a atus fof a re oiprocating internal 

independently of the closing time point to the rate of rotation combuslioil % ngiliei lhe reciprocating internal combustion 

of the motor ,n order to achieve the afore -described charging 50 me havi al ^ QQt ^ Unde * m which a ^ is 

effect connected with reduced intake effort. reciprocably moved by a crankshaft, the cylinder having at 

It is advantageous if the opening tune point of the valve !easl one ^ and aQ ^ vaJv / which * nd 

,s vaned, in connection with the same maintained closing doses me ^ CQnduit ^ a function of ^ rotatioQ of ^ 

time point or, respectively, the same maintained cylinder crankshafl and havm at least one outlet conduit and an 

filling amount (air effort), so as to achieve as well the 55 omlet valve which ^ closes lhe oullel „ a 

charging effect to optimize the charge transition in connec- of ^ of me crankshaft> ^ ch control 

tion with partial loading. apparatus comorisinfi- 

The depicted effect can be characterized as a partial load . ., , 

resonance charge for minimizing the charge transition loss. a *P"HM» wall extending lengthwise within the intake 

The specification incorporates by reference the disclosure 60 °° ndim and havin S a s«pentine shape and a plurality of 

of German priority document 198 30 575.3 of Jul. 8, 1998 val ^ c °P cnm 8f cach "tendmg transverse to the intake 

and European Patent Application priority document PCT/ conduit length; 

EP99/04660 of Jul. 5, 1999. a shaft; 

The present invention is, of course, in no way restricted to at least two closure members fixedly disposed on the shaft 

the specific disclosure of the specification and drawings, but 65 and each associated with a respective valve opening for 

also encompasses any modifications within the scope of the opening and closing the respective valve opening in 

appended claims. correspondence with movement of the shaft, one of the 



US 6,3< 

11 

closure members being disposed on one side of ihe 
serpentine separation wall and this other closure mem- 
ber being disposed on the other side of the serpentine 
separation wall such that the pressure differential acting 
on the closure members in their closed positions is 
compensated; 

a magnetic stroke actuator for moving the shaft longitu- 
dinally in one direction so as to effect closing of the 
valve openings in the serpentine separation wall by the 
respective closure members associated therewith and 
for moving the shaft longitudinally in an opposite 
direction so as to effect opening of the valve openings 
in the serpentine separation wall by movement of the 
closure members away from the valve openings; and 

a control unit for controlling the operation of the magnetic 
stroke actuator as a function of the engine performance 
demand indicated by an engine performance demand 
element to thereby effect movement of the closure 
members such that the closing time point of the valve 
openings at which the closure member close the valve 
openings is set increasingly ahead of the closing time 
point of the intake valve as a function of decreasing 
engine performance demands. 

7. A charge control device according to claim 5 wherein 
there are four valve openings in the serpentine separation 
wall and four closure members each associated with a 
respective valve opening. 

8. A method for controlling the operation of a reciprocat- 
ing internal combustion engine, the reciprocating internal 
combustion engine having at least one cylinder in which a 
piston is reciprocably moved by a crankshaft, the cylinder 
having at least one intake conduit and an intake valve which 
opens and closes the intake conduit as a function of the 
rotation of the crankshaft and having at least one outlet 
conduit and an outlet valve which opens and closes the outlet 
conduit as a function of the rotation of the crankshaft, an 
engine performance demand member whose position con- 
trols the amount of fresh air charge introduced through the 
intake conduit to the cylinder, and a charge control apparatus 
including a rotary disc valve disposed in the intake conduit 
upstream of the intake valve movable between a position in 
which the rotary disc valve closes the intake conduit and a 
position in which it permits flow along the intake conduit to 
the intake valve, the method comprising: 

controlling the opening of the rotary disc valve in the 
intake conduit to precede the opening of the intake 
valve such that, when the rotary disc valve is moved 
into its open position in the intake conduit while the 
intake valve is still closed, a pressure wave produced by 
the vacuum existing between the rotary disc valve and 
the intake valve arrives, after reflection on the open end 
of the intake conduit, at the intake valve substantially 
contemporaneously with the opening of the intake 
valve, whereby the intake effort performed by the 
piston in drawing in a fresh charge into the cylinder is 
reduced. 

9. A method for controlling the operation of a reciprocat- 
ing internal combustion engine, the reciprocating internal 
combustion engine having at least one cylinder in which a 
piston is reciprocably moved by a crankshaft, the cylinder 
having at least one intake conduit and an intake valve which 
opens and closes the intake conduit as a function of the 
rotation of the crankshaft and having at least one outlet 
conduit and an outlet valve which opens and closes the outlet 
conduit as a function of the rotation of the crankshaft, an 
engine performance demand member whose position con- 
trols the amount of fresh air charge introduced through the 
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intake conduit to the cylinder, a separation wall extending 
lengthwise within the intake conduit and having a serpentine 
shape and a plurality of valve openings each extending 
transverse to the intake conduit length, a shaft, at least two 
5 closure members fixedly disposed on the shaft and each 
associated with a respective valve opening for opening and 
closing the respective valve opening in correspondence with 
movement of the shaft, one of the closure members being 
disposed on one side of the serpentine separation wall and 
io the other closure member being disposed on the other side 
of the serpentine separation wall such that the pressure 
differential acting on the closure members in their closed 
positions is compensated, and a magnetic stroke actuator for 
moving the shaft longitudinally in one direction so as to 
is effect closing of the valve openings in the serpentine sepa- 
ration wall by the respective closure members associated 
therewith and for moving the shaft longitudinally in an 
opposite direction so as to effect opening of the valve 
openings in the serpentine separation wall by movement of 
20 the closure members away from the valve openings, the 
method comprising: 
controlling the movement of the closure members to 
effect opening their associated valve openings in the 
serpentine separation wall in the intake conduit to 
25 precede the opening of the intake valve such that, when 
the valve openings in the serpentine separation wall in 
the intake conduit are open while the intake valve is 
still closed, a pressure wave produced by the vacuum 
existing between the valve openings in the serpentine 
30 separation wall in the intake conduit and the intake 
valve arrives, after reflection on the open end of the 
intake conduit, at the intake valve substantially con- 
temporaneously with the opening of the intake valve, 
whereby the intake effort performed by the piston in 
35 drawing in a fresh charge into the cylinder is reduced. 
10. A method according to claim 8 and further comprising 
controlling the movement of the rotary disc valve as a 
function of a selected one of the charging volume and the 
charging pressure of a charging apparatus. 
40 11. A method according to claim 8 wherein the recipro- 
cating internal combustion engine includes a series of 
exhaust gas turbo chargers and an exhaust gas distribution 
valve is controlled to effect the immediate impact of exhaust 
gas on the exhaust gas turbo chargers as a function of the 
45 control of the rotary disc valve. 

12. A method according to claim 11 wherein each exhaust 
gas turbo charger includes a variable intake geometry which 
is controlled as a function of the control of the rotary disc 
valve. 

so 13. A method according to claim 9 and further comprising 
controlling the movement of the closure member to open 
and close the valve openings in the serpentine separation 
wall in the intake conduit as a function of a selected one of 
the charging volume and the charging pressure of a charging 

55 apparatus. 

14. A method according to claim 13 wherein the recipro- 
cating internal combustion engine includes an exhaust gas 
turbo charger and an exhaust gas valve is controlled to effect 
the immediate impact of exhaust gas on the exhaust gas 

60 turbo charger as a function of the control of the closure 
members. 

15. A method according to claim 14 wherein the exhaust 
gas turbo charger includes a variable intake geometry which 
is controlled as a function of the control of the closure 

65 members. 
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